Autophosphorylation of MAP kinase disables the MAPK pathway in apoptotic Xenopus eggs.
Mitogen-activated protein kinases (MAPKs) are involved in the regulation of various cellular processes, including cell survival and apoptosis. Here, we report that Xenopus p42 MAPK becomes phosphorylated in apoptotic eggs, however this modification does not activate the enzyme. Using phosphorylation residue-specific antibodies, we demonstrate that this modification occurs on the Tyr residue in the MAPK activation segment, pinpointing the autophosphorylation mechanism. Notably, MAPK phosphorylation in apoptotic Xenopus eggs coincides with prominent intracellular acidification accompanying apoptosis in these cells. Furthermore, autophosphorylation of recombinant Xenopus MAPK is stimulated and phosphorylation of a protein substrate is inhibited under low pH conditions. Thus, acidic intracellular conditions inactivate MAPK and effectively disable the MAPK-mediated survival pathway in the apoptotic eggs. Given that cell acidification is a rather common feature of apoptosis, we hypothesize that stimulation of MAPK autophosphorylation and shutdown of the MAPK pathway may represent universal traits of apoptotic cell death.